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INTRODUC

ADUCRF101 Get Started Guide

A Tutorial Guide for use with the ADUCRF101 Development Systems

EVAL-ADUCRF101MK1ZU1 is a development system for evaluation of ADUCRF101 first samples. It includes a Mini-Board and a CD.

The CD contains the following:

- demo code
- documentation
- software tools

The software tools discussed during this Get Started tutorial guide are as follows:

TooL EXECUTABLE FUNCTION

The IAR Embedded Workbench IDE provided on this CD is a complete IDE (Integrated

IAR EMBEDDED Development Environment) integrating all the tools necessary to edit, assemble/compile/link and

WORKBENCH IDE larldePM.exe debug assembly code and C code, via the serial wire debug port.
Non-intrusive emulation is done through serial wire debug using the Jlink lite available in USB-
SWD/UAR-CONVZ kit.
The Keil uVision4 IDE provided on this CD is a complete IDE (Integrated Development
Environment) integrating all the tools necessary to edit, assemble/compile/link and debug assembly
code and C code, via the serial wire debug port.

KEIL UVISION4 UV4.EXE Non-intrusive emulation is done through serial wire debug using the Jlink lite available in USB-
SWD/UAR-CONVZ kit.

CM3WSD CM3WSD.exe Windows serial downloader

TooL

RADIO EVALUATION

ADUCRF101.EXE

Labview based executable for controlling the radio.

Warning: This kit contains unreleased material, layout, features and performance subject to change.
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(1) HARDWARE

EVAL-ADUCRF101MK1ZU1 is a Mini-Kit for ADuCRF101 first samples. It features a Mini-Board (EVAL-ADUCRF101MKXZ) and
comprehensive development tools included on the CD.

The Mini-Board facilitates performance evaluation of the device with a minimum of external components. The board schematic is available on the
CD in the documentation folder.

It is recommended to use the ADUCRF101 mini-board in conjunction with the Interface board (USB-SWD/UART-CONVZ) for non-intrusive Serial
Wire Emulation.

The USB-SWD/UART-CONVZ kit includes a J-Link Lite from Segger as well as the interface board.

The interface board interfaces a PC USB port to the ADUCRF101 mini-board, providing supply, UART communication and debug capability. The
board schematic is also available on the CD in the documentation folder.

R
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Figure 1. Interface board.

Required software for the USB-SWD/UART-CONVZ is included on the CD in the ADUCRF101 Mini-Kit.

This GetStarted Guide covers tools installation in the following sections.
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(2) INSTAL

2.1 Installing from CD:

e [tisrecommended to close all your applications.

e Insert the CD ROM into your CD ROM drive and copy the Beta_ ADUCRF101v0.3 folders to your hard drive. This document assumes it is
copied on the C drive.

2.2 _USB Driver Installation:

The following steps should be performed BEFORE plugging any USB devices into the PC.

Jlink Lite installation: (For USB-SWD/UART-CONVZ)
e Toinstall the Jlink Lite drivers, extract Setup_JLinkARM_V428c.zip on your computer and run the executable Setup_JLinkARM_V428c.exe.
e  Follow the on screen instructions.

USB driver installation: (For USB-SWD/UART-CONVZ)
Note that the mini-board can be powered via USB without installing the driver.

It is necessary to install the USB driver in order to be able to communicate with the ADUCRF101 serial port via the USB device included on the
board.

Extract the files from CDM 2.06.00 WHQL Certified.zip situated under software tools/USB drivers.
e  Plug in the mini-board. When the “found new hardware” window appears, select the extracted file. In case of previous installed drivers, ensure
that the driver version is as shown below.

USB Serial Port (COM55) Properties

General || Port Settings | Driver | Details

USB Serial Port {COMS55)

Driver Provider: FTDI

Driver Date: 22/10/2009

Driver Version: 26.0.0

Digital Signer: Microsoft Windows Hardware Compatibility Publi

Driver Details... To view details about the driver files.

Update Driver... To update the driver for this device.

. If the device fails after updating the driver, roll
F ISR back to the previously installed driver.

Uninstall To uninstall the driver (Advanced).

[ 0K ] [ Cancel

2.3 1AR Tools installation:

IAR Embedded Workbench installation:
An evaluation version of IAR Embedded Workbench is included on the CD.

Note that IAR Embedded Workbench 6.10 (or above) is required as previous versions of this package do not support the ADuCRF101.

IAR Embedded Workbench is required for building the supplied examples, and also for download and debug of applications via the Serial Wire
interface.

e Toinstall the IAR Embedded Workbench, double click on the file “EWARM-KS-CD-6101.exe” under the AR folder on the CD.
e  Follow the on screen instructions. IAR Embedded Workbench will require registering on IAR website to obtain a free license key.
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(3) DEmo CoDE

An IAR workspace is provided - C:\Beta_ ADUCRF101v0.3\demo code\EVAL-ADuCRF101MKxZ\Examples\ADUCRF101Examples.eww
including three projects: “Blink” and “PowerDown” and “Simplel”.

e  “Blink” demonstrates the use of the UART and blinks an LED on the ADUCRF101 mini-board.

e  “PowerDown” demonstrates the low power consumption of the ADUCRF101 device.

e  “Simplel” provides a demonstration of the radio operation.

Open this workspace by selecting File->Open->Workspace... and navigating to this workspace file.

#Z 1AR Embedded Workbench IDE
G Edit View Project Tools Window Help

New - [
.. Lo

Save Workspace
Close Workspace I

Save Al

Page Setup...
Recent Files 3
Recent Workspaces 3

Exit

Periodically check the ADUCRF101 product page on the Analog Devices website where additional example programs will be posted from time to
time.

3.1 Preparing the hardware

Connect the ADUCRF101 mini-board to the interface board.
Connect the interface board to your PC using the USB cable .
Connect the interface board to the J-Link Lite emulator.
Connect the J-Link Lite to your PC using the 2™ USB cable.

The USB cable provides supply and allows UART communication between the mini-board and the PC.
Links LK1 and LK2 must be inserted on the ADuCRF101 mini-board. Links LK1, 2 3, and 4 should be inserted on the interface board.
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3.2 Serial communication with the PC
Open HyperTerminal, select the COM port corresponding to the USB serial converter and configure it as follow:

COM4 Properties

Port Settings |
Bitz per second: | v|
Data bits: |B v|
Parity: |N0ne v|
Stop bits: |1 v|
Flow contral: |N0ne v|
[ OK l [ Cancel ]

3.3 Using IAR
Open the TAR project “ADUCRF101Examples.eww” under C:\Beta_ ADUCRF101v0.3\demo code\EVAL-ADUCRF101MKXZ\Examples. The

“Blink” project should be active.

Project configuration:
The project configuration is accessible by right clicking on the project name in the workspace area or in the project pull down.

e In the “General Options” category, “Target” panel, the device selected should be “AnalogDevices ADUCRF101” as shown in the screenshot
below.

Options for node "Blink”

Category:

[Genersl options |
C/C++ Compiler
Assembler —
Output Converter Target | Output || Library Corfiguration || Library Options | MISRAC: 200 ¢ *
Custom Build
Build Actions
Linker
Debugger ) Core
Simulator
Angel (® Device |ﬁna|ogDevices ADUCRF101 | E
GDE Server

IAR ROM-monitor
JinkfI-Trace

TI Stellaris FTDI
Macraigor

PE micro

RDI

ST-LINK
Third-Party Driver

Processor variant

Endian mode

i ok | [ Cancel
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In the “C/C++ Compiler” category, “Preprocessor” panel, the include directory should be specified as shown below.

Options for node "Simple1”

Categany: Factom Settings:

General Options [ Multi-file Compilation

Discard Unused Publics

Assembler S
Output Converter Language | Code | Optimizations || Output || List | Preprocessor [ ¢ *
Custom Build
Build Actions [ Ignore standard include directories STOOLKIT_DIRS\INC,
Linker
Debugger Additional include directories: fone per ling)

Simulator SPROJ_DIRSY. .\ Ninclude

Angel

GDE Server

IAR ROM-monitor

J-ink/J-Trace Preinclude file:

LMI FTDI | E]

Macraigor 5
RDI Defined symbols: {one per ling)

ST-Link [ Preprocessor output to file

Third-Party Driver

ak ] [ Cancel

In the “Linker” category, in the “Config” panel, the “Linker configuration file” should be overridden using the file as shown below.

Options for node "Blink

Categony: Factary Settings

General Options
C/C++ Compiler
Assembler S
Output Converter Corfig ||Jb|—c|r).r Input || Optimizations | Output | List Hdefine | D14 ¥
Custom Build

Build Actions Linker configuration file
i Ovemide default

Debugger
Simulator |5PROJ_DIR5"-...
Angel
GDE Server
TAR ROM-monitor
J-Link/1-Trace Configuration file symbol definitions: {one per ling)
TI Stellaris FTDI
Macraigor
PE micro
RDI
ST-LIME
Third-Party Driver

‘common\ADUCRF 101 icf | E

Ok ] [ Cancel
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In the “Debugger” category, setup panel, J-Link/J-Trace Driver should be selected, as well as run to main option ticked.

Options for node "Simple1”

Category:

General Options
CfC++ Compiler
Assembler
Qutput Converter
Custom Build
Build Actions
Linker

Simulator

Angel

GDEB Server

LAR ROM-monitor
Iink/1-Trace
LMI FTDI
Macraigor

RDI

STink
Third-Party Driver

Setup | Download | Images | Exra Options | Plugins

Factary Settings

Fun to

Setup macros
[ Use macmo file(s)

main

Device description file
[ Ovenide defautt

Cancel

In the “Download” panel, “Verify download” and “Use flash loader(s)” should be selected.

tions for node "Simple1”

Categony:

General Options
C/C++ Compiler
Assembler
Quitput Converter
Custom Build
Buid Actions
Linker

Simulator

Angel

GDE Server

IAR. ROM-monitor
J-Link/3-Trace
LMI FTDI
Macraigor

RDI

ST-Link
Third-Party Driver

Setup | Download |Images Extra Options | Plugins

Factory Settings

[ Attach to program
Verify download
[] Suppress dowrload

Use flash loader(s)
[ Ovenide defautt board file

Cancel

Finally in the “J-Link/J-Trace” category, the “Setup” panel should be configured as follow.

X

Options for node "Blink"

Cateqgary:

General Options
CfC++ Compiler
Assembler
Qutput Converter
Custom Build
Build Actions
Linker
Debugger

Simulator

Angel

GDE Server

IAR. ROM-monitor
TI Stellaris FTDI
Macraigor

PE micro

RDI

ST-LINK
Third-Party Driver

Setup |Connedion Breakpoirts

Factory Settings

Fleset
| Halt after bootloader

]

JTAG/SWD speed

O Autg
B ]
@ Fixed kHz
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e  The “Connection” panel should be configured as follow.

Options for node "Simple1”

(3) Demo Code

Cateqgory:

General Options
CfC++ Compiler
Assembler
Qutput Converter
Custom Build
Build Actions
Linker
Debugger

Simulator
Angel
GDE Server

LMI FTDI
Macraigor
RDI
ST-Link

TAR ROM-monitor

Third-Party Driver

Setup | Connection |Ereakpuirrts
Communication
o
oo e |
Interface JTAG scan chain
o L]
® SWD
[ Log communication

Downloading and debugging the project:

b

Download/debug by pressing the debug button <= . Debugging of the code execution will start at the start of the main function.
The following debug features can be used: single step, step over, breakpoint etc.

-+

Press the go button =" and in the HyperTerminal window, see the message displayed.

“& ADUCRF 101 - HyperTerminal
File Edit WView Call Transfer Help

0 E B &

|

ADUCRF101 test routine!

Connected 00:00:08 Auto detect

19200 8-N-1

NUM

Modifying the project:

Change the message to display on the HyperTerminal.

uls]:]

The make button "+ allows recompiling the project. Press the debug button and press Go. Our new message should display on HyperTerminal.

10
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Changing project:
Right click on the PowerDown project in the workspace and click “Set as active”.

W * | main.c | main.c}
| Blink - Debug "
Files e THIS SOFTWARE
IMELIE 1
B [EADUCRF1 01 Examples TMELTED WRERA
(@ Blink - Debu v MERCHANTABILII
- . DISCLAIMED. I
‘owerDiown - Debug e ey
a1 01 Application Options... -
| dvgdrs.c Make -
| main.c
| uart.c Rebuiid Al 2
[ Startup Code
Clean
3 Qutput SI
= () Simplel - JLINKT v a1
Add 3
Remaove He
Source Code Contral g
File Properties... L,

File Edit View Project Tools Window Help

3 u [u]:]:]
0= =] | N (%3 LAY
x
| ITE%IE Breakpoint
PawerDown - Debug b #include <include.h>
Files LS
= [BlADUCRF101Examples
Bl k D b f/kkkk*kkk*kkkk*kkk*kkkk*kkk*kkkk*kkk*kkkk*kkk*kkkk*kkk*kkkk*kkk*kkkk*kkk*kkkk*
ink. - Debu v ;
Ij ! /4 Function
= (31 PowerDown - Debug v // Description :
& (1 Application .

| thvectrs.c

|

wvoid 5leep CMD (unsigned char sleepmode)

{
| uart.c int index;
DStanup Code if (sleepmode»3) 3CR = SCR_SLEEFDEEE; // despslesp mode
L@ (1 Qutput EWRKEY = DWRKEY VALUE KEY1:
(F Simplel - JLINK v PWRKEY = PWRKEY VALUE KEY2;
PWEMOD = sleepmode;
for (index=0;index<Z;index++);
asm ("WEI"); // Go to sleesp!
for (index=0;index<Z;index++);
}

//*za-a-a-*za-a-*za-a-a-*za-a-*zx-a-a-*zx-a-*zx-x-a-*zx-a-*x-x-x-a-*zx-a-*zx-x-a-*zx-a-*zx-x-a-*zr**zzr**zr**zzr*
et
/¢ Function
e ey -
// Description :
//*zx-a-a-*zx-a-*zx-x-a-*zx-a-*zx-x-a-*zx-a-*zx-x-a-*zx-a-*zx-x-a-*x-x-a-*zx-x-a-*x-x-a-*zrr**zr**zzr**zr**zzr*/

int main (void)

{
T3CON s= ~T3CON_ENRBLE; // Turn off watchdog
while (GEOIN = GFOIN_INT) {} // wait for user to pull P0.7 low
Sleep CMD(4) ; // should see 1 to 1.5 ud

while (1)[}

1

Download this project, by selecting “download active application” in the drop down menu

11
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#Z 1AR Embedded Workbench IDE
File Edit View Qafn==# Tools Window Help

D@ L@ A | &

Add Group...
— Import File List. ..
PowerDown -De  Egit configurations. .. <include.h>
Files Remaove
B EADUCR
SBI k C EN P . t R R R SRR R R R R R
ink{  Create Mew Project... i
. ) ion
Add Existing Project... g
1 ) Powe iption : .
|_EDAp Opﬁ0n5||| ALT_'_F? iR RSS2 22 s s E SR E R R E S EEEEE S
| B ]y ep CMD(unsigned char sleepmods
| [ Sgurce Code Contral 3
| ! Make F7 ndex;
(15t Compile CTRL4FT leepmode>3) SCE = SCE_SLEEFDE]
IO 2oy e Al ¥ — EWRKEY VALUE KEYL;

& Simpl Clean ¥ = PWRKEY VALUE_KEYZ2:
[ = sleepmode;

Batch buid... F8 index=0;index<Z;index++):
"WEI™y:; S/ Go to sleep!
index=0;index<2;index+t) ;

Download and Debug CTRL+D

Debug without Downloading

EE R R R R R R R R R R R R R R R R R R F R ER

1on

Dowriood cive ppcaon
Download file. .. il
int mal  Erase memory
{

This project demonstrates how to achieve low power consumption on the ADUCRF101. An amp meter and power supply are required.

Disconnect the ADUCRF101 mini-board from the interface board. Remove LK1 And LK2. Connect J1-3 (IOVDD) to a 3V supply, and J1-4 (GND)
to the amp meter. Connect the amp meter to the GND of the power supply. Consumption should be around 8mA.

Once the device is in low power mode, serial wire debug is not available. Therefore a delay must be included in user code to allow connecting via
serial wire before entering low power mode. In this example, the delay is replaced by waiting on P0.7 to be pulled low. Pull PO.7 low and observe the
current consumption dropping.

Changing project:

Right click on the “Simple1” project in the workspace and click “Set as active”

Download this project, by selecting “download active application” in the drop down menu as described previously.

‘& ADUCRF101 - HyperTerminal

File Edit View Call Transfer Help

(== B DhE

EYAL-ADuUCRF101EBZ 11:28:29 NHov 5 2010
Hit any key to continue ....

Main Menu

Tx Carrier
Receive Packet
Transmit Packet
Tx Preamble
Printf BBRAM
Radio Parameters

CAFOP ==

Please choose 0, 1, 2, 3, &, or 5 >

Connected 00:00:12 Auto detect 19200 8-N-1 NUM

12
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Download this project, by selecting “download active application” in the drop down menu as described previously.

This project demonstrates some simple operations involving the radio via a Hyperterminal based menu system.

This includes the following

e Transmitting a packet.
o Reception of a packet.

o Transmission of a carrier signal.

3.4 Keil Tools installation:

Keil uVision4 installation:
An evaluation version of Keil uVision4 is included on the CD.

Note that the ADuCRF101 support is not currently included by default in current Keil uVision4 toolchains.
An add-on installer is required to be executed after the Keil uVision4 installer to add in the necessary support files.
ADUCRF101 support will be available by default in future Keil uVision4 versions.

Keil uVision4 (OR the IAR toolchain) is required for building the supplied examples, and also for download and debug of applications via the Serial
Wire interface.

e To install the Keil uVision4, double click on the file “MDK414.exe” under the Keil folder on the CD.

e To install the ADUCRF101 add-on patch for Keil uVision v414, double click the “AnalogDevicesKeilMDK414Update.EXE” under the Keil
folder on the CD.

e  Follow the on screen instructions.

A Keil workspace is provided - C:\Beta_ ADUCRF101v0.3\demo code\EVAL-ADUCRF101MKxZ\Examples\ADUCRF101Examples.uvmpw -
including three projects: “Blink” and “PowerDown” and “Simplel”.

e  “Blink” demonstrates the use of the UART and blinks an LED on the ADuCRF101 mini-board.

e  “PowerDown” demonstrates the low power consumption of the ADuCRF101 device.

e  “Simplel” provides a demonstration of the radio operation.

Open this workspace by selecting Project->Open Project->Workspace... and navigating to this workspace file.

|.§_| C:\Beta_ADuUCRF 101v0.3\demo code\EVAL-ADuCRF 101 MKx<Z\Examples\Blink\Blink. uvproj - pVision4
File Edit View | Project | Flash Debug Peripherals Tools SWCS  Window Help

A== ) Mew uVision Project...
S Y Mews Multi-Project Workspace..,
[EAN
Open Project...
Close Project
[
[E] Export N
= o Manage R
==y PowerDov
#1301 Powe Select Device for Target ‘Blink - Debug’...
=5 Simple1
--I32 simple
=9 Al A% Options for Blink - Target ‘Blink - Debug'... P

Clean "Blink(Blink - Debug)
%] Build ‘Blink{Blink - Debug])’ F7
{] Rebuild 'Elink(Blink - Debug)’

Batch Build...

g0
fora cralt-a) e RU o v o e = o
BEE

<

1 C\Beta_ADuCRF101v0.3\demo code\EVAL-ADUCRF101MKxZ\Examples'\ADUCRF101Examples. uvmpws

=] Project [€¥Boo
| Buitd outeut | 2

Open a pVision project Cortex-M/R J-LINK/-Trace

Periodically check the ADUCRF101 product page on the Analog Devices website where additional example programs will be posted from time to
time.

13
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3.5 Preparing the hardware
Connect the ADUCRF101 mini-board to the interface board and follow the instructions listed at 3.1 and 3.2

3.6 Using Keil uVision4

Open Keil uVision4 project “ADUCRF101Examples. uvmpw” under C:\Beta_ ADUCRF101v0.3\demo code\EVAL-ADUCRF101MKXZ\Examples.
The “Blink” project should be active.

Project configuration:

The project configuration is accessible by clicking on the project name in the workspace area and selecting “Options for <NAME OF PROJECT
CONFIGURATION>” from the Project Menu.

e Inthe “Device” category, “Target” panel, the device selected should be “AnalogDevices ADuCRF101” as shown in the screenshot below.

Options for Blink - Target ‘Blink - Debug’

Device ]Target ] Output] Listingl User ] CICH] Asm ] Linker] Debug] Lkilities ]

Database: |,'-‘-nalog Devices ﬂ

Vendor: Analog Devices
Device: ADUCRF101

Toolset: ARM
- Analog Devices ARM 32-bit Cortex-M3 Microcontroller,
%8 ADUCRF101 Mutti-Channel, 12-+it, IMSPS ADC

431-464 MHz and 862-528 MHz UHF transceiver,

16 MHz. 128kB Flash, 16kB SRAM,

MNested Vectored Intermupt Controller, Power Saving Modes, SWD,

UART, 12C and SPI Serial 140, 25-Pin GPIO Port,2 General Purpose Timers
Wake-up Timer Watchdog Timer . 8-Channel PYWIM

On-Chip Voltage Reference and Temperature Sensor

QK | Cancel Defaults Help

e In the “C/C++” category, the configuration should be specified as shown below.

Options for Blink - Target 'Blink - Debug’

Device] Target ] Output] Usting] Uszer C/C++ lﬂsm ] Linker] Debug] Util'rties]

Preprocessor Symbals

Define: |
Undefine: |

Language / Code Generation

[ Strict ANSIC Wamings:
Optimization: |Level 0 (420) ™ Enum Container always int All Wamings -
[~ Optimize for Time [ Plain Char is Signed
™ Split Load and Store Multiple [ Read-Only Position Independent
[ One ELF Section per Function I Read-Write Position Independert
Include
e | winclude J
Misc " - =
Controls |—055 —diag_suppress=188,174
Compiler  |-c —cpu Cortex-M3 -D__EVAL -D__MICROLIB g 00 -apcs=interwork - \include -c99 ~
control  |—diag_suppress=188.174 -| "C:\Keilv41HARMYNC” - "CAKeilv4 148 ARMYINCYWADI" o =
string b

QK | Cancel Defaults Help

14
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In the “Target” category, the configuration should be as shown be as shown below.

Options for Blink - Target ‘Blink - Debug’

Device Target lOutpl.rt] Usting] User ] CJ-"CH] Asm ] IJnker] Debug] thil'rtiesl
Analog Devices ADUCRF101
Code Generation
¥al (MHz):
Operating system: | None ﬂ [ Use Cross-Module Optimization
¥ Use MicroLIB I
[~ Use Link-Time Code Generation
ReadOnly Memory fAreas ReadWrite Memory fAreas
default  off-chip Start Size Startup default  off-chip Start Size Maolnit
~  Rom: | | « ~ Rami: | | r
Romz: | | . ~  RAmMZ | | r
I RoOM3: | | r ™~ RAM3: | | r
on-chip on-chip
¥ IROMI: |20 |z<20000 ' W IRAM1; |220000000  |Cx4000 r
™ IRoM2: | | -  IRAM2: | | r
[ ok |[ cancel ][ Defauts |

e Inthe “Debug” category, Cortex-M/R J-LINK/J-Trace should be selected, as well as run to main option ticked.

Options for Blink - Target ‘Blink - Debug’

Device ] Target ] Output ] Listing ] User ] C,"'CH] Azm ] Linker Debug ] Litilities ]
i~ Use Simulator Settings || * Use: |Cotex-M/RJLINK/-Trace = | Settings
[ Limit Speed to Real-Time
¥ Load Application at Startup ¥ Run to main() [v Load Application at Startup v Runto maing
Initizlization File: Initiglization File:
Restore Debug Session Settings Restore Debug Session Settings
[+ Breakpoints ¥ Toolbox [v Breakpoints v Toolbox
[+ Watch Windows & Pefformance Analyzer v Watch Windows
[+ Memory Display [v Memory Display
CPU DLL: Parameter: Driver DLL: Parameter:
SARMCM3.DLL SARMCM3.DLL
Dialog DLL: Parameter: Dialog DLL: Parameter:
DCM.DLL -pCM3 TCM.DLL [pCM3
ok | Cancel | Defauts | Help
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In the Cortex-M/R J-LINK/J-Trace settings,the following settings should be selected. The SN and USB# will be different

depending on the hardware.

Cortex JLink/JTrace Target Driver Setup

Debug ITIEICB ] Flash Download ]

J-Link / J-Trace Adapter

SN: [EEEEE | usBs[1 -

SW Device

IDCODE

Device Name

Device: | J-Link ARM Lite SWD | @ m2BAD1477  ARM CoreSight SW-DP
Hw: | wveDD  di:| v425
P : | Apr20201120:41:05
Part: Maz Clock: O
|[sw | [1omHz =] © |
to x| | et | vpane| i
Debug
Connect & Reset Options Cache Options Diownload Options
Connect: |N0rrna| ﬂ Reset: |Pq.rt0detel::t ﬂ [T Cache Code v Verfy Code Download
W Beset after Connect [~ Cache Memory ™ Download to Flash
Interface TCPRAIP Misc
Metwore Settings
f« USB  TCPAP z
IP-Address Port (Auto: ) | _Putodetect | Jink Info |
Scan | . |
| dLink Cmd |
State: ready
| OK | [ cancer |

In the “Flash Download” panel, “Erase Full Chip

99 ¢
5

Program” and “Verify” should be selected.

Cortex JLink/JTrace Target Driver Setup

Debug ] Trace Fash Download ]

Download Function RAM for Algorthm
LOAD {* Erase Ful Chip v Program
F§ O EmseSectos [V Very Start: 20000000 Size: |(1000
" Do not Erase ™ Reset and Run
Programming Algorithm
Description | Device Type Device Size Address Range
ADuCMec 128B Fash fv1.1) On-chip Flash 128k QOODDD00H - DDDFFFFH
Start: | Size:

Cancel

Help

Downloading and debugging the project:

Download/debug by pressing the debug button

Press the go button

. Debugging of the code execution will start at the start of the main function.
The following debug features can be used: single step, step over, breakpoint etc.

16
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“& ADUCRF 101 - HyperTerminal
File Edit View Call Transfer Help

0@ =3 0B &

ADUCRF101 test routine!

Connected 00:00:08 Auto detect 15200 8-N-1 NUM

Modifying the project:
Change the message to display on the HyperTerminal.

The make button allows recompiling the project. Press the debug button and press Go. Our new message should display on HyperTerminal.

Changing project:
Right click on the PowerDown project in the workspace and click “Set as Active Project”.

17
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IE] C:\Beta_ ADuCRF 101v0. 3\demo code\EVAL
File Edit View Project Flash Debug Perip

Dﬁrﬂﬂ J)J_—]:EI

2 E B € 0 $9 Blink-Debug

[ WorkSpace - |
B2
E-&3

- B0 | setas Active Project .
=15 Simprer

[=1-2=3 Simple1 - Debug
=125 Application

----- ] dvectrs.c
..... N uart.c

..... j adf7o23.c
..... j bsp.c

- [#] menu.c

j util.c

= E Smrmp Code

. L.[#) startuprfiol.c

L__l | Realwew Spedfic
“[#] rvsthp.s

.| Retarget.c

{77 Output ~|

Eiject @Bnnks | i Funr:tiu:u...l [].,Templa...

Close maln c from the revmus ro'ect and open the main.c file belonging to the PowerDown project.

Eile Ed View Projed Fiash Debug Pedphenls ool SVCS  Window Helo

S e FReq ecca(@-| N

& & & @ ¥ tunk - Debug
- x
= Workdgace |
=] o2 |
23 Powerbomn ©
£23 Powerbonn -Detusy o
- =
e ] ®
5 dvacrsc o ire
Bt 06 woid Sleep CE(mnsigned char sleepmode)
5 sirzs, o ¢
- &5 Srtup Code 10 tne imaen
B strkorfion deepsicep mode
5 Reshvew Soec
B et
5 Retarget.
23 Gulput
3 Sepiet
'
2
2
5 s
2
=
= = TRUE:
F
2 Tnitistise
29 TICON &- ~TSCON_EMABLE: // Turn off vatchdog
30
3 aeacor - seacos cowo sermisc | GPICON Com_SEIGACLE | GRICON Cowa_SEIDMOSE |
2 Gracos_cons_GeIc GFICON COM4 TRG | GFCON CONS GFIC
n ricowcameavic | awsconcom s
u
3 GP2OEM - GD2OEN CENO_IN | CP2OEN OEWL IN | GP2OEM_OEN2 Tn -
3 GP2OEN_OENS GUT | GCP2EN GENG IN | GB2OEN _OENS_IN
W GeacenoENe_tN | GezoEN_GENI_tN;
3
® /s SPI peripheral configuration (this i
w  svioov
at
a2 5PI Configuration - Ma
4 sexccon
u
5
s sezocon_ariuss
a7 sPIocoN mHARLE:
©®
@ se1ocon - SPIOCON MASEN
seI0CON TIM _I:J
Comen WA -G Trace [ T=) [T

Download this project, by selecting “Download” from the Flash menu
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DEVICES (3) Demo Code

W C:\Beta_ADuCRF 101v0.3\demo code\EVAL-ADuCRF 101MKxZ\

File Edit Wiew F‘rnject|FIash|DEbug Peripherals Tools SWCS

J E d a , 33 f?{ Download

@ |l| El - ﬂ Erase ﬁ %
Configure Flash Tools... -
-]-&== WorkSpace 01 #include <
#33 02
-1-425 PowerDown 03
—|-#=4 PowerDown - Debug pd [ fhkdddddst
--£5 Application 05/ Functieo.

rnain.l: 06 // Descrip

dvectrs.c OF //rrstdiss

03 woid Sleep
X adf7023.c g3 {
--£5 Startup Code 10 int ind
startuprfllill.l: 11 if (sles
-5 Realview Spedfic 12 EWERHEEY :
rvsthp.s 13 EWERHEEY :
X] Retarget.c 14 EWEMOLD -
(£ Output 15 for (im
+-{77 Simplel 16 WEI():
17 Ffor (im

This project demonstrates how to achieve low power consumption on the ADuCRF101. An amp meter and power supply are required.

Disconnect the ADUCRF101 mini-board from the interface board. Remove LK1 And LK2. Connect J1-3 (IOVDD) to a 3V supply, and J1-4 (GND)
to the amp meter. Connect the amp meter to the GND of the power supply. Consumption should be around 8mA.

Once the device is in low power mode, serial wire debug is not available. Therefore a delay must be included in user code to allow connecting via
serial wire before entering low power mode. In this example, the delay is replaced by waiting on P0.7 to be pulled low. Pull P0.7 low and observe the
current consumption dropping.

Changing project:
Right click on the “Simplel” project in the workspace and click “Set as Active Project”

Download this project, by selecting “Download” from the Flash menu as described previously.
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“& ADUCRF101 - HyperTerminal
File Edit View Call Transfer Help

EYAL-ADUCRF1B1EBZ 11:28:29 Hovw 5 2018
Hit any key to continue . ...

Main Menu

Tx Carrier
Receive Packet
Transmit Packet
Tx Preamble
Printf BBRAM
Radio Parameters

AP O PO =

Please choose 0, 1, 2, 3, 4, or 5 >

Connected 00:00:12 Auto detect 19200 8-N-1 NUM

This project demonstrates some simple operations involving the radio via a Hyperterminal based menu system.

This includes the following

e Transmitting a packet.
¢ Reception of a packet.

e Transmission of a carrier signal.
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(4) WINDOWS SERIA

The Windows Serial Downloader for Cortex-M3 based part (CM3WSD) is a windows software program that allows a user to serially download Intel
Extended Hex files as created by assembler/compilers to the ADUCRF101 via the serial port. The Intel Extended Hex file is downloaded into the on-
chip Flash/EE program memory via a selected PC serial port (COM1 to COM31).

Preparing for Download

1 Connect the ADUCRF101 mini-board to the interface board. R,
2. Connect the |nt_erface bqard to the PC using a USB cable. C:\Beta ADUCRFT01v0.14software tools\CM3WSDsample.he  Browse...
3. Ensure all the links are inserted on both boards.
A i Monitor Status
4 The USEI’_ should place.the ADUCRF101 into serial download ADUCRRI0T 128 B3w Nl received. Incomect part detected. ~
mode using the following sequence: Select canect part from the Configure Dislog.
Connect test board bo PC COM3T at 9600 Baud, Click Start.
o Pull P0.6 low _ ) Ready @ 9600 baud n.81.
) Pull the RESET pin low and then hlgh (float) Press Dawnload and pulse Reset on hardware.
H : ADUCRFI0 128B3W Il received.
o  PO0.6 can be let float once RESET is high Erasing 16 pages of 512 hutee sach,
Downloading ... 7170 bytes 3

Downloading using CM3WSD

5. Launch CM3WSD.exe under the software tools\CM3WSD 3
folder. Configure E|
6. Select the file at C:\Beta ADUCRF101v0.3\software Parts ]cDmms] Commands |
tools\CM3WSD\sample.hex.
Select Part
7. Press the Configure button and in the Parts panel select EE -
ADUCRF101. Press OK. Bart Iformation
ROM Start (00000000
8. Select the correct COM port and a baud rate of 115200. ESM IESntdrt EEEEEEEE
mel al
9. Press the Start button. The CM3WSD sends a reset command Kemel End Cx000Z07FF

to the ADUCRF101. If the ADUCRF101 is in serial download
mode and the COM port between the PC and the mini-board
are setup correctly then the CM3WSD should start
downloading the hex file and display a progress bar while the
file is downloading. Once the file has been successfully OK | Cancel
downloaded monitor status box will be updated with
“Flashing Complete Click Reset to run program”.

Running the downloaded file

Running using the ARMWSD
10. Click the Reset button with P0.6 floating or pulled high. The monitor status box will be updated with the message “Running”.

Manual Run option
11. Pull RESET low, then high (or float) on the mini-board to reset the ADuCRF101, with P0.6 floating or pulled high. The program starts
running automatically after reset as can be seen by the flashing LED.
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(5) RADIO EVALUAT

The Radio Evaluation Tool is a Labview based windows software program that allows a user to interact with the radio via a graphical user interface.

This tool requires the download of an Intel hex file to the ADUCRF101 to allow it to interact with the radio.

1. Install the Windows program by double-clicking on C:\Beta_ ADuCRF101v0.3\software tools\RadioEval\setup.exe. By default, the tool is
installed to C:\Program Files\Analog Devices\ADUCRF101. A re-boot after installation may be necessary.

2.  Download the Intel Hex file - C:\Beta_ ADUCRF101v0.3\software tools\RadioEval\RadioEval ADuCRF101.hex — using the technique
described in Section (4) Windows Serial Downloader. Reset the part afterward to allow the downloaded code to execute.

3. Launch C:\Program Files\Analog Devices\ADUCRF101\ADUCRF101.exe and click the “Connect USB” button.

Refer to the ADUCRF101 User Manual for a detailed description of the states and options. The tool allows the configuration of the radio and the
transition between states without having to write any code and can be used to build up an understanding of the operation of the part.

P> ADUCRF 101 Evaluation Software.vi

Commands RF Settings || Tx/RxPacket | Interrupts | Register View | Memory Check | PER Rev 0_0 Sept 2nd 2010
—
COLD_START
Disconnect USB ) /
¥ .
coon
I:I‘ﬂu CONFIG_DEV PHY_OFF CMO_PHY_SLEER PHY _5L1
—CMOPHY SLEEP o
Board CMD_RAM_LOAD_INIT
soucrEior ot Loso cone :
K-/
)
&
(?;
PROGRAM RAM
| ——=-—-—=--=
AES [Crroercar ]
Status .________________: CMD_BE_CAL IF FILTER CAL
| = = = CMD_RS X SMD GET RSSI
spi_ready () S el [ messure Rss1 |
-
-~
irg_status . r \I
£
= |
ond_ready ) TX_EOF | & RX_EOF
| 1
| |
Get Status
— - ——
BN o AUTO TURMAROUND PHY_RX.
—_-
GMD_PHY_TX LY CMO_PHY_TX / SMD_PHY_RX
CMD_PHY_RX

FLASH LEDs

CMD_HW_RESET [ovb_covFicpev | [ cvpprv x|
[ cvpprrsiesr | [ oworprvorr | [ ovp_prv_Eno T | currentsme

[ omwsmnc | [ owpwron | [ owoewrx | Lastcommand | 0|
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(6) DOCUMENTATION

The following documentation is available on the CD.

Beta ADuCRF101v0.3\Documentation\ApplicationNotes\

AN-CortexM3downloadProtocol.pdf Describes the UART download protocol implemented on the
ADuCRF101

Beta ADuCRF101v0.3\Documentation\DataSheet)\
ADuCRF101 AnomalyList PrB.pdf ADuCRF101 anomaly list for Rev B silicon
ADuCRF101_PrD.pdf ADuCRF101 Preliminary datasheet
ADuCRF101UserGuide PrA 1057.pdf ADuCRF101 User Manual Rev.PrA

Beta ADuCRF101v0.3\Documentation\Evaluation board\
EVAL-USB-SWDUART Rev0 SCH.pdf Cortex-M3 based ADuCxxx Interface Board Rev 0 schematics
EVAL-USB-SWDUART Rev0 PCB.pdf Cortex-M3 based ADuCxxx Interface Board Rev 0 PCB layers
EVAL-ADUCRF101 RevB.pdf ADUCRF101 Mini-Board Rev A schematics

Any user of the ADUCRF101 Mini-Kit should consult all these documents before proceeding to ‘explore’ the ADUCRF101.
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